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[57] ABSTRACT 

A room dehumidifier includes a closed refrigerant cycle 
apparatus with an evaporator coil incUaed at 20 from 
vertical on an air inlet side of the dehumidifier, which also 
includes openings in the cabinetry to allow a substantial 
portion of inlet air to bypass the evaporator coil, a fan and 
orifice plate arranged downstream of the evaporator coil, 
bypass openings to draw air through the cabinet, and a 
condenser coil arranged vertically on an outlet side of said 
fan. The fan blows air through the condenser coil and out 
back side louvers of the cabinet. A drip bucket is located 
beneath the evaporator coils and a compressor is located 
beneath the condenser coils. 

24 Claims, 3 Drawing Sheets 
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SLANTED HEAT EXCHANGER-ENCASED 
FAN-DEHUMIDIFIER 

BACKGROUND OF THE INVENTION 

The present invention relates to heal exchange appliances 
in general and in particular to a fan dehumidifier which uses 
a refrigerant cycle system to condense water vapor in the air 
onto an evaporator coil which is disposed above a drain pan 
and the air is then heated by a condenser coil to room 
temperature. 

Known room dchumidifiers such as those described in 
U.S. Pat. No. 5,117,651 can suffer from design features that 
prevent them from utilizing the maximum efficiency of their 
heat exchangers. In known dehumidifiers the same air flow 
volume flows through the evaporator as through the con- 
denser which may not efiBciently match the two exchangers. 
Air flow patterns can be non-uniform over the surface of the 
heat exchangers. Warm air discharges in the direction of 
room occupants, and heat from the condenser easily radiates 
to the evaporator because of their close proximity. 

SUMMARY OF THE INVENTION 

According to the invention a room dehumidifier is pro- 
vided with an evaporator located at an inlet thereof, slanted 
with respect to the vertical and arranged above a drip pan 
and a bucket. Sequentially, after the evaporator, is located a 
fan motor and a fan impeller which draws air through the 
evaporator as well as through bypass openings. After the fan 
and motor, sequentiaUy, is located the condenser coil. By 
substantially separating the condenser coil and the evapo- 
rator coil and placing the fan and fan motor therebetween, 
the separation substantially reduces heat from being radiated 
from the condenser coil to the evaporator coil. The direction 
of air flow has been reversed from known dehumidifiers to 
stop the warm discharge air from blowing onto the room 
occupant, and is instead discharged away from the occupant, 
out the back of the appliance. 

A greater distance is provided between the fan and the 
surface of the heat exchangers thus allowing for a more 
uniform air flow pattern through these exchangers. The 
construction of the dehumidifier permits a certain amount of 
air to be drawn through a defined opening into the fan's inlet, 
this includes air that is permitted to pass through the 
evaporator and air permitted to bypass the evaporator. These 
two air flows are combined at the fan inlet and then 
discharged through the condenser. By placing the fan 
between the two heat exchangers, the evaporator is subjected 
to air being drawn through it, while the condenser is 
subjected to air being blown through it. This enables a very 
important benefit, that is, the air flow through the condenser 
is greater than the air flow through the evaporator. This 
phenomenon enables a greater heat rejection rate and thus 
enables more efficient use of the exchangers heat carrying 
capacity in the evaporator coil. The bypass allows for greater 
air flow through the condenser than the current design 
resulting in a lower discharge air temperature and reducing 
the amount of heat the consumer perceives as coming from 
the dehumidifier. According to one aspect of the invention, 
the evaporator coil is slanted at a prescribed angle. The 
condenser coil is arranged verticaUy. The fan motor, fan 
impeUer (blades), and a fan orifice plate comprising a 
sandwiched air system is arranged between the evaporator 
and condenser coils. 

The evaporator coil is slanted to an optimum angle of 
about 20. At this angle, tests show that an increase in 
condensate run-off is obtainable (more dehumidifier 
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capacity). The slanting of this coil also plays a large role in 
the overall aesthetic appearance of the unit. 

Bypass air is defined as any air that reaches the condenser 
coil that has not gone through the evaporator coil, i.e., 

5 bypassing the evaporator. The ability to use bypass air 
greatly improves energy efficiency and aUows a reduction of 
compressor size on some models. It is also conceivable that 
a reduction in the size of the condenser coil can be made 
possible. Additionally, the inventive system is not as sus- 

10 ceptible to freezing of the evaporator coil at lower ambient 
temperatures, as are prior art devices. This quality can 
possibly eliminate the need for a de-icing control on this 
product. 

In operation, when air enters the front louvers of the 
evaporator coil, a portion goes through the evaporator coil 
where it is dehumidified, and an additional quantity of air is 
allowed to enter the lower static pressure areas that bypass 
the evaporator coil. This air is mixed with additional bypass 
air that is coming from louvers formed through the cabinet 
'^^ sides. 

It should be noted that the structure can be arranged for 
the bypass air to pass the evaporator coils in the bottom area 
below the evaporator coil, the area at the top of the evapo- 
rator coil, or it can be through the coil support panels directly 

^ behind the evaporator coil, or in any combination thereof. 
The optimum bypass air size can be determined by the 
capacity and the characteristics of the components used in 
the dehumidifier. The bypass opening area size can vary with 
capacity or change of the components used to manufacture 
the dehumidifier. 

The evaporator coil has been slanted to increase the 
amount of condensate run-off. A coil slanted at an angle of 
20 delivers more condensate. At this slanted angle, a 

35 10-15% increase in capacity can be obtained. 

Because of the separation of the evaporator and condenser 
coils, the amount of radiated heat therebetween has been 
greatly reduced. Current designs have the coils connected in 
very close proximity to each other, and radiant heat from the 

40 condenser is absorbed by the evaporator, reducing overall 
efficiency. It is advantageous to apply a fan orifice plate 
between the coils which optically isolates (isolates from heat 
radiation) a majority of the coil. Optically isolated means 
that there is an actual structure (orifice plate, motor, and fan 

45 blade) between the evaporator and condenser coils; "visu- 
ally" a substantial amount of the coil surface cannot be seen 
from the opposite side. Optical terminology is analogous to 
radiant heat terminology in this regard. 
The pull through, push through, air flow arrangement, 

50 with the sandwiched fan coil assembly, provides a more 
uniform air flow pattern. This improves the appliance effi- 
ciency and reduces the sound level of the appliance. 
Additionally, increasing the amount of air flow through the 
condenser lowers the discharge pressure and temperature, 

55 thus, increasing the efficiency of the appliance. A more 
unified air flow pattern aUows the use of the same size coils 
to obtain increased capacity results, with lower pressures 
and temperatures on the condenser side, and increased 
pressures and temperatures on the evaporator. 

*° BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a front side of the present 
room dehumidifier; 

FIG. 2 is a perspective view of a bade side of the room 
65 dehumidifier shown in FIG. 1; 

FIG. 3 is a top plan view of the dehumidifier shown in 
FIG. 1; 
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FIG, 4 is a right side view of the dehumidifier shown in into the fan blades. The orifice plate is advantageously 

FIG. 1; composed of a radiation reflective color such as white and 

FIG. 5 is a front view of the dehumidifier shown in HG. h^s an insulating value as well, such plate being a plastic or 

J. j^jj fiberglass panel. The orifice plate can also be sheet metal, 

' T-rr^ ^ . 1 ' t « t 1- s such as a anc coated sheet metal. 

FIG. 6 IS a sectional view taken generally along line ^ ^ a z^ul, vuai^u c^n^^i . '. ^. . , . 

yj Yj ^ o / o jjjjg pjj^jg structure, along with the fan and fan motor, 

optically isolates the evaporator coils 68 from the condenser 

DETAILED DESCRIPTION OF THE ^ prevent radiation heat transfer between the coils, 

PREFERRED EMBODIMENTS further optimizes and makes more efficient the re frig- 

erant cycle. 

FIG. 1 iUustrates a room dehumidifier 20 which includes [t is noted in viewing FIG. 4, that the evaporator 63 and 

a set down sheet metal or plastic cabinet 24 having side condenser 73 are separated by a significant distance by the 

handles 26, 28 (see FIG. 2). At a bottom of the front side of interpositioning of the fan 60 and motor 82. Along with the 

the cabinet 24 is a slide out bucket 30 above which is shielding effect of the plate 80 this reduces undesirable heat 

arranged a drip pan "83, having a side wall 83^, a bottom transfer between the condenser 73 and the evaporator 63. 

wall 83b a drain outlet 83c (FIG.4y'. On above which is ^ Additionally, as shown in FIG. 4 the evaporator 63 and 

located an evaporator side grill or louvers 32. Additional condenser 73 have the same approximate vertical profile H 

bypassing can be obtained by openings in the top cover. A and are aligned horizontally. Hiis promotes smooth, uniform 

top opening 36 is provided for installation of a control panel air flows and reduced pressure losses. The condenser 73 and 

(not shown). On sides of the cabinet are vertically arranged evaporator 63 are also separated a significant distance from 

side louvers 40, 42 for air entry. On a back wall 50 of the the fan 70 which promotes smooth air flow through the two 

cabinet, as shown in FIG. 2, are arranged condetiser louvers exchangers 63, 73. The relative distances of the evaporator 

52 for allowing the passing of warmed air out of the unit. 63, fan 70 and condenser 73 shown in FIG. 4 are substan- 

The cabinet 20 can be constructed of a rear cabinet tially shown to scale, 

component 53, a front cabinet component 54, and a top ^ Although the present invention has been described with 

component 55, all connected together such as by screws or reference to a specific embodiment, those of skill in the art 

other means. wfll recognize that changes may be made thereto without 

As shown in FIGS. 4, outside air A,- enters the grill 32 departing from the scope and spirit of the invention as set 

where a portion of the air A^ passes through an evaporator forth in the appended claims. 

63 having coils 68 and another portion A^, bypasses the 30 We claim: 

evaporator 63. Also, bypass air A^, passes through the 1- In an appliance having a closed refrigerant cycle 

louvers 40 which does not pass through the evaporator coils apparatus therein including a condenser, and evaporator, a 

68. The combined flow A^ passing through the evaporator, compressor, and a means for flow connecting refrigerant 

and A^ bypassing the evaporator, is drawn by a fan 70 therebetween, the improvement comprising: 

therethrough and the entire amount A^ passes through a 35 a cabinet having an air inlet opening, a bypass opening, 

condenser 73 having coils 74 to exit the dehumidifier and an air outlet opening; 

through the louvers 52. The evaporator coils 68 are flow rotatablc fan blades arranged between said air inlet open- 
connected to a compressor 76 to deliver refrigerant thereto ing and said air bypass opening, and said air outlet 
while the compressor 76 is flow connected to the condenser opening; 

coils 74, and to complete the circuit, the condenser coils 74 40 an evaporator coil arranged between said air inlet opening 

are connected via a pressure reducing valve to the evapo- and said fan; and 

rator cofls 68. Air A^ which passes through the evaporator a condenser coil arranged between said fan and said air 

coils 68 is cooled and water condensate collects on the coils outlet opening. 

68 where it drips down into the drip pan 83 and then drains 2. The improvement according to claim 1, further com- 

into the bucket 30. When the drip bucket is filled, user 45 prising a plate having an orifice for surrounding said fan 

empties the bucket. blades, said plate substantially optically shielding said 

It has been determined that the evaporator coils 68 should evaporator coil from said condenser coil and arranged 

advantageously be angled to the vertical at an angle "p" therebetween. 

which equals 20. Between the evaporator coils 68 and the 3. The improvement according to claim 1, further corn- 
condenser coils 74 is located the fan blades 70 arranged 50 prising a drip bucket arranged beneath said evaporator coils 
within an orifice 70 of an orifice plate 80, and a fan motor and removable from said cabinet. 

82 . 4. The improvement according to claim 1, wherein said air 

As shown in FIG. 6, the coils 68 of the evaporator are bypass opening comprises louvered openings arranged 

composed of a generally horizontal, serpentine tube 84 of an through a side of said cabinet between said evaporator coil 

acceptable heat transfer material such as copper, having a 55 and said fan. 

plurality of closely spaced parallel plates or fins 86 con- 5. The improvement according to claim 1, wherein said air 

nected around the tube. Such fins can be in the form of bypass opening comprises a lop opening through said cabi- 

annular plates connected around each length of tube having net. 

a free outer circular edge or can be a continuous elongate, 6. The improvement according to claim 1, wherein said 

generally rectangular plate spanning between tube passes, as 60 bypass opening comprises an open space below said evapo- 

shown. These fins provide an extended heat transfer surface. rator coils within said cabinet in communication with said 

The condenser coils 74 are similarly fashioned as a hori- air inlet. 

zontal serpentine tube with plate fins 86. Also shown is the 7. The improvement according to claim 1, wherein said air 

orifice plate 80 which acts as a baffle for the fan to direct air inlet opening is covered by a grill which is inclined at about 

into the orifice 78 and also opticaUy shields the evaporator 65 20 to the vertical. 

coils 68 from the condenser coils 74. The orifice is formed 8. The improvement according to claim 1, further corn- 
having a fluted or rounded rim 78fl to assist smooth air flow prising a fan orifice plate having an orifice therein surround- 
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ing said rotatable fan blades and optically shielding said 
evaporator coil from said condenser coil. 

9. The improvement according to claim 1, wherein said 
evaporation coil is tilted at about 20 from the vertical. 

10. In a dehumidifier having a closed refrigerant cycle 5 
apparatus therein including a condenser, an evaporator, a 
compressor, and a means for flow connecting refrigerant 
therebetween, the improvement comprising: 

a cabinet having an air inlet opening, a bypass opening, 
and an air outlet opening; lo 

an air moving device arranged between said air inlet 
opening and said air bypass opening, and said air outlet 
opening; 

said evaporator arranged between said air inlet opening, 
and said air moving device, said evaporator coil being 
tilted from vertical; and 

said condenser arranged between said air moving device 
and said air outlet opening. 

11. The improvement according to claim 10, further 20 
comprising a plate having an orifice for passing air there- 
through substantially optically shielding said evaporator 
from said condenser and arranged therebetween. 

12. The improvement according to claim 10, further 
comprising a drip bucket arranged beneath said evaporator 25 
and removable from said cabinet. 

13. The improvement according to claim 10, wherein said 
air bypass opening comprises louvered openings arranged 
through a side of said cabinet between said evaporator and 
said air moving device, 30 

14. The improvement according to claim 10, wherein said 
air bypass opening comprises a top opening through said 
cabinet. 

15. The improvement according to claim 10, wherein said 
bypass opening comprises an open space below said evapo- 35 
rator within said cabinet in communication with said air 
inlet. 

16. The improvement according to claim 10, wherein said 
air inlet opening is covered by a grill which is inclined at 
about 20 from vertical. 40 

17. Th& improvement according to claim 10, further 
comprising an orifice plate having an orifice therein sur- 
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rounding said rotatable air moving device and optically 
shielding said evaporator from said condenser, 

18. The improvement according to claim 10, wherein said 
evaporator is a coil tilted at about 20 from vertical. 

19. A dehumidifier comprising: 

a cabinet having an angled front panel with front openings 
therethrough a substantially vertical back panel with 
back openings therethrough; 

an evaporator coil formed in a plane and located within 
said cabinet behind said front opening, and said plane 
angled obliquely downwardly toward said front panel; 

a condenser coil located within said cabinet in front of 
said back openings; 

a fan located within said cabinet, said fan having a 
plurality of rotatable blades and an electric motor for 
turning said blades, and an orifice plate with an orifice 
closely surrounding said blades; and 

said evaporator coil, said condenser coil, and said rotat- 
able blades having substantially the same vertical 
height and aligned in elevation for substantially hori- 
zontal air flow between said front openings and said 
back openings. 

20. The dehumidifier according to claim 19 wherein said 
plane is angled at about 20 from vertical. 

21. The dehumidifier according to claim 19, wherein said 
cabinet further comprises sidewall openings between said 
evaporator and said orifice plate to allow air to bypass said 
evaporator. 

22. The dehumidifier according to claim 19, wherein said 
cabinet further comprises a top opening which is flow open 
to a space between said evaporator coil and said orifice plate 
to allow a quantity of air to bypass said evaporator coil. 

23. The dehumidifier according to claim 19, wherein said 
fan is located between said evaporator coil and said con- 
denser coil. 

24. The dehumidifier according to claim 19 wherein said 
evaporator and condenser coils each comprise a serpentine 
tube. 

* 4' * <¥ <¥ 
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